Intraductal papillary mucinous neoplasms (IPMNs) are mucin-producing papillary neoplasms of the pancreatic or biliary ductal system that exhibit variable cellular atypia and cause ductal dilation. There are few reported cases of IPMN arising from the biliary tree in the literature. It has a higher propensity to undergo malignant transformation compared to IPMN arising from the pancreatic duct. An 80-year-old male underwent cross-sectional tomography (CT) imaging of the abdomen for evaluation of prostate adenocarcinoma, which revealed an incidental 2.3 × 2.7 cm soft tissue mass centered at the porta hepatis with diffuse dilatation of the left intrahepatic biliary ductal system and mild prominence of the right intrahepatic ductal system. Endoscopic ultrasound showed 2 adjacent hilar masses involving the common hepatic duct and the left hepatic duct with protrusion of the tissue into the lumen of the duct and upstream ductal dilatation. Endoscopic retrograde cholangiopancreatography revealed a large filling defect in the common hepatic duct extending into the left hepatic duct. A large Case Rep Gastroenterol 2016;10:743-748 
Background
Intraductal papillary mucinous neoplasms (IPMNs) are mucin-producing papillary neoplasms of the pancreatic or biliary ductal system that exhibit variable cellular atypia and cause ductal dilation. IPMN develops from epithelial cells and has malignant potential. It usually arises from the pancreatic duct [1] . IPMNs have been classified as main duct (MD) type or branch duct (BD) type based upon the anatomic involvement of the pancreatic duct. Patients with involvement of both the main and branch ducts are referred to as having mixed-type IPMN. The MD-IPMNs are histologically more aggressive than BD-IPMNs and more likely to harbor a malignancy [2] . The male-to-female ratio for MD-IPMN has varied in reports from 1.1 to 3:1, and for BD-IPMN it has varied from 0.7 to 1.8:1 [3] . The risk factors of IPMN include cigarette smoking [4] , diabetes, family history of pancreatic adenocarcinoma [5] , Peutz-Jeghers syndrome [6] , familial adenomatous polyposis syndrome [7] , or familial pancreatic carcinoma [8] .
There are few reported cases of IPMN arising from the biliary tree in literature. It has a higher propensity to undergo malignant transformation compared to IPMN arising from the pancreatic duct [9, 10] . Surgery is the treatment of choice due to the higher propensity of malignancy [11] . Our patient was found to have an incidental biliary tract IPMN with highgrade dysplasia during the staging of newly diagnosed prostate adenocarcinoma.
Case Presentation
An 80-year-old male was evaluated for an elevated prostate-specific antigen level, and a biopsy of the prostate gland revealed adenocarcinoma with a Gleason score 9. The patient accomplished cross-sectional tomography (CT) imaging of the abdomen, which revealed an incidental 2.3 × 2.7 cm soft tissue mass centered at the porta hepatis with diffuse dilatation of the left intrahepatic biliary ductal system and mild prominence of the right intrahepatic ductal system ( Fig. 1) .
On physical examination, the head, eyes, ears, nose, and throat were normal. There was no jaundice. The abdomen was soft, nontender, and nondistended, no masses or free fluid were found, and bowel sounds were normal. Laboratory evaluation revealed normal liver enzymes, lipase, and amylase. Carbohydrate antigen (19-9) was 35.2 units/mL (normal value <35 units/mL). The patient accomplished endoscopic ultrasound and endoscopic retrograde cholangiopancreatography. Endoscopic ultrasound showed 2 adjacent hilar masses involving the common hepatic duct and left hepatic duct with protrusion of the tissue into the lumen of the duct and upstream ductal dilatation with parenchymal atrophy (Fig. 2) . Endoscopic retrograde cholangiopancreatography revealed a large filling defect in the common hepatic duct extending into the left hepatic duct. A large amount of clot and soft tissue with a fish-egg appearance was retrieved ( Fig. 3) . Two pigtail biliary stents were placed The patient underwent left hepatic lobectomy, radical resection of the common hepatic duct with Roux-en-Y hepaticojejunostomy to the right hepatic duct. Histopathological examination of the resected specimen revealed IPMN with diffuse high-grade dysplasia (Fig. 4) . The surgical margins and lymph nodes were negative for carcinoma.
The postoperative course was complicated by intraabdominal abscesses and pneumonia, requiring intravenous antibiotics and CT-guided drainage. The patient was readmitted 2 weeks after discharge with worsening hypoxia and lung infiltrates. He was found to have eosinophilic pneumonitis secondary to the antibiotics daptomycin and meropenem that resolved with discontinuation of the medications.
A follow-up CT scan of the abdomen 2 months after the surgery was negative for any masses. The patient feels well and remains asymptomatic 12 months after the surgery.
Discussion
Intraductal papillary mucinous neoplasms (IPMNs) are intraductal, mucin-producing tumors arising from epithelial cells and have malignant potential. IPMN usually arises from the pancreatic duct. In the literature, there are few reported cases of IPMN arising from the biliary tree [9, [11] [12] [13] [14] .
IPMN of the bile duct is usually associated with higher levels of carbohydrate antigen 19-9 and carcinoembryonic antigen. It has a higher propensity to undergo malignant transformation compared to IPMN arising from the pancreatic duct [10, 11] .
It produces large amounts of mucin, leading to mass effect and disturbances in the bile flow. It is associated with bile duct dilatation and rarely exhibits invasion of surrounding margins. The most common form of presentation is a benign neoplasm. In rare cases, bile duct dilatation is the only finding. It can lead to cyst formation or papillary proliferation and may have varying degrees of cellular atypia. The malignant potential rises with increasing size (>3 cm) [14, 15] . Multiple genetic mutations have been described [16] .
Most IPMNs of the biliary tree are benign and noninvasive; however, due to increasing size and malignant potential, surgical resection is the treatment of choice. The surgical treatment is based on the location of the IPMN. Various surgical treatments include resection of a liver lobe, hepaticojejunostomy, pancreaticoduodenectomy, and bile duct resection [10, 15] . The patients with benign neoplasms have a good long-term prognosis and survival.
There is no known association between prostate cancer and biliary duct IPMN in the literature. The diagnosis of IPMN in our patient was incidental and did not seem to be related to the patient's underlying prostate adenocarcinoma.
Conclusion
Biliary tract IPMNs are rare but can potentially lead to malignant tumors. Surgery is the treatment of choice. Our patient's IPMN was 2.7 cm with high-grade dysplasia, which was successfully treated with surgical resection. 
